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A collaboration between NASA and the California Air Resources BoA collaboration between NASA and the California Air Resources Boardard
focused on CA focused on CA Air Quality and ClimateAir Quality and Climate
DCDC--8: 4 flights (33 hrs); P8: 4 flights (33 hrs); P--3B: 1 flight (8 hrs)3B: 1 flight (8 hrs)-- June 2008, Palmdale, CA June 2008, Palmdale, CA 



ARCTAS Payload for NASA DC-8 & P-3
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LA Basin and Offshore Ship Emissions California Central Valley Emissions

California Upwind Boundary Conditions LA Basin Diurnal Evolution and 
Offshore Ship Emissions

DC-8, 18 June DC-8, 20 June

DC-8, 22 June
DC-8 and P-3B, 24 June



Fire smoke

Flight 13 Central Valley Survey 06/20/2008: Mapping GHG emissions 
from urban & rural sources in California

Dairy Farms

BA spiral

WG Tower/
MOPITT

Feed lots

Refineries

Rice Fiields TARGETS:
• Sampling 
upwind/downwind 
of urban areas: 
Fresno, Stockton, 
Sacramento, SF- 
bay (covariance 
of GHG’s & 
tracers)
•“Non-urban” 
emissions of GHG 
species – 
methane, from 
rice fields
•Walnut Grove 
Tower time series 
& profiling
•Emissions from 
dairy areas & 
feedlots
• Characterizing 
Central Valley 
gas/aerosol 
composition & 
variability
•Lidar curtain 
across the Valley

smoke

smoke

CARB representatives were deeply involved in the planning & execution 
of flights bringing extensive local knowledge of CA emissions & AQ



0

2

4

6

8

10

12

20 30 40 50 60 70 80 90 100

REG2_lowCO
REG2_alltrop

A
lt,

 k
m

O3, ppb

0

2

4

6

8

10

12

1780 1800 1820 1840 1860 1880

REG2_lowCO
REG2_alltrop

A
lt,

 k
m

CH4, ppb

Pollutant distributions & relationships over CA
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ARCTAS Flight #13 / CARB Flight #2 
low-level flight over agriculture, biomass burning, urban, other

CO / CO2 shows several modes 
in this 40 minute segment
• 60 x 10-3 – biomass burning
• 5 x 10-3 – automotive
• 10-30 x 10-3 – uncertain
• negative slope – drawdown ?
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Anthropogenic Impact on Aerosol Direct Effect 
 (ARCTAS/CARB)
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Aerosol Scattering Ratio Over SCAB- DC-8 Dial Lidar



NYK Argus; Cargo 300m, 35 49.2’ 122 05.6’, Plume run 

Scattering & Absorption

NUMBER CONCENTRATION

BC MASS and NUMBER
larger than 100nm

NYK Argus from P3b, 
courtesy photo Y. Shinozuka

Absorption vs. BC mass
Different for some ships



ARCTAS-CARB data sets/accomplishments

Emissions of Greenhouse Gases and Aerosols: 

- Extensive low level sampling of emissions across the 
Southern California Air shed, Central Valley, offshore 
shipping lanes, & wild fires

Air Quality Modeling and Prediction:

- Complete characterization of aerosols & ozone 
precursors useful for evaluating air quality models
- Establishing boundary conditions for use in CA regional 
air quality models and to test global models useful for 
providing BCs
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